Isoflurane delays but does not prevent cerebral infarction in rats subjected to focal ischemia.
Several investigations have shown that volatile anesthetics can reduce ischemic cerebral injury. In these studies, however, neurologic injury was evaluated only after a short recovery period. Recent data suggest that injury caused by ischemia is a dynamic process characterized by continual neuronal loss for a prolonged period. Whether isoflurane-mediated neuroprotection is sustained after a longer recovery period is not known. The current study was conducted to compare the effect of isoflurane on brain injury after short (2-day) and long (14-day) recovery periods in rats subjected to focal ischemia. Fasted Wistar-Kyoto rats were anesthetized with isoflurane and randomly allocated to an awake (n = 36) or an isoflurane (n = 34) group. Animals in both groups were subjected to focal ischemia by filament occlusion of the middle cerebral artery. Pericranial temperature was servocontrolled at 37 degrees C throughout the experiment. In the awake group, isoflurane was discontinued and the animals were allowed to awaken. In the isoflurane group, isoflurane anesthesia was maintained at 1.5 times the minimum alveolar concentration. After 70 min of focal ischemia, the filament was removed. Animals were killed 2 days (awake, n = 18; isoflurane, n = 17) and 14 days (awake, n = 18; isoflurane, n = 17) after ischemia. The volumes of cerebral infarction and selective neuronal necrosis in the animals were determined by image analysis of hematoxylin and eosin-stained coronal brain sections. Cortical and subcortical volumes of infarction were significantly less in the isoflurane 2-day group (26 +/- 23 mm3 and 17 +/- 6 mm3, respectively) than in the awake 2-day group (58 +/- 35 mm3, P < 0. 01; and 28 +/- 12 mm3, P < 0.01, respectively). By contrast, cortical and subcortical volumes of infarction in the awake (41 +/- 31 mm3 and 28 +/- 16 mm3, respectively) and isoflurane (41 +/- 35 mm3 and 19 +/- 8 mm3, respectively) 14-day groups were not different (cortex, P = 0.99; subcortex, P = 0.08). The volume of cortical tissue in which selective neuronal necrosis was observed, however, was significantly less in the isoflurane 14-day group (5 +/- 4 mm3) than in the awake 14-day group (17 +/- 9 mm3, P < 0.01). The total number of necrotic neurons in the region of selective neuronal necrosis was significantly smaller in the isoflurane 14-day group than in the awake 14-day group (P < 0.01). Compared with the awake state, isoflurane reduced the extent of infarction assessed 2 days after focal ischemia in rats. At 14 days, however, only selective neuronal necrosis, but not infarction, was reduced by isoflurane. These results suggest that isoflurane delays but does not prevent cerebral infarction caused by focal ischemia. Isoflurane may attenuate the delayed development of selective neuronal necrosis in periinfarct areas in this animal model.